Reduction in resting metabolic rate and ratio of plasma leptin to urinary nitric oxide: influence on obesity-related hypertension.
Multiple factors are involved in the pathogenesis of hypertension in the obese individual To evaluate the role of a decrease in sympathetically mediated thermogenesis and the effect of the correlation between the plasma leptin and daily urinary nitric oxide levels on obesity-related hypertension. We evaluated three groups: 25 obese hypertensive patients (age 45.7 +/- 1.37 years, body mass index 34.2 +/- 1.35 kg/m2, systolic/diastolic blood pressure 155 +/- 2.9/105 +/- 1.3, mean arterial pressure 122 +/- 1.50 mmHg); 21 obese normotensive patients (age 39.6 +/- 1.72, BMI 31.3 +/- 0.76, SBP/DBP 124 +/- 2.1/85.4 +/- 1.8, MAP 98.2 +/- 1.80); and 17 lean normotensive subjects (age 38.1 +/- 2.16, BMI 22.1 +/- 0.28, SBP/DBP 117 +/- 1.7/76.8 +/- 1.5, MAP 90.1 +/- 1.50). We determined basal resting metabolic rates, plasma insulin (radio-immunoassay), norepinephrine (high performance liquid chromatography) in all subjects. Thereafter, 14 obese hypertensives underwent a weight reduction diet. At weeks 6 (n = 14) and 14 (n = 10) of the diet the above determinations were repeated. Plasma leptin (enzyme-linked immunosorbent assay) and UNOx (spectrophotometry) were assayed in 17 obese hypertensives and 17 obese normotensives, and in 19 obese hypertensives versus 11 obese normotensives, respectively. Obese hypertensive patients had significantly higher basal RMR and plasma NE levels insulin levels were lower in the lean group, with no difference between the hypertensive and normotensive obese groups. At weeks 6 and 14, BMI was significantly lower, as were insulin and NE levels. RMR decreased to values of normotensive subjects. MAP normalized but remained significantly higher than in obese normotensives. Leptin blood levels and the leptin/UNOx ratio were significantly higher in the obese hypertensive compared to the obese normotensive patients. Both these parameters were strongly correlated to BMI, MAP, RMR, and plasma NE and insulin. Obese hypertensive patients excreted less urinary NO metabolites. A strong correlation was found between MAP and the leptin/UNOx ratio. A reduction in sympathetically mediated thermogenesis, as reflected by RMR, results in normalization of obesity-related hypertension. In contrast, insulin does not seem to play a major role in the pathogenesis of hypertension associated with obesity. Increased leptin levels in conjunction with decreased NO production in the presence of enhanced sympathetic activity may contribute to blood pressure elevation in the obese.